Influence of various fatty acids on the activity of protein phosphatase type 2C and apoptosis of endothelial cells and macrophages.
In previous work we have demonstrated that protein phosphatase type 2C (PP2C) alpha and beta can be activated by mono-unsaturated fatty acids (MUFAs) leading to apoptosis of cultured endothelial cells. In the present paper we could show that saturated fatty acids (SFAs) did not activate PP2C and did not cause apoptosis both in endothelial cells and macrophages. However, long-chain SFAs (>16 C-atoms) were capable of inhibiting both, activation of PP2C as well as apoptosis of human umbilical vein endothelial cells (HUVECs) and macrophages caused by oleic acid. Interestingly, docosahexaenoic acid (DHA) known to protect arterial vessels against the progression of atherosclerosis caused apoptosis of HUVECs at high concentrations (200-400microM) but inhibited the apoptotic damage of HUVECs at a low, physiologically relevant concentration range (1-10microM). In contrast, oleic acid did not protect HUVECs against damage even at low concentrations (1-25microM). It is supposed that an unbalanced and chronically increased level of MUFAs in blood has an atherosclerotic potential. Furthermore, PP2C activated by MUFAs appears as a new target for drugs to prevent or treat atherosclerosis.